UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

PRINCIPAL FACTS FOR GRAVITY STATIONS IN FLATHEAD, GLACIER,

PONDERA AND TETON COUNTIES, MONTANA

by

Dolores M. Wilson

Open-File Report 78-104

1978



'

Principal facts for gravity stations in Flathead, Glacier, Pondera
and Teton counties, Montana
by
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Introduction

A gravity survey was made in parts of Flathead, Glacier, Pondera and
Teton counties, Montana, to provide information on structural relationships
and subsurface geology‘as part of geologic mapping and resource evaluation
projects of the U.S. Geological Survey.

Data Collection

During the summer of 1976, 261 gravity stations were established with
Worden;/ gravity meter E-134. The gravity stations were referenced to base
stations ACIC 1204-0 at Choteau, Montana; ACIC 0508-2 at Cutbank, Montana;
and ACIC 1211-0 at East Glacier, Montana, of the International Gravity
Standardization Neé 1971 (Defense Mapping Agency Aerospace Center, 1974).
Secondary base stations were established at Browning, Montana, at the
Bear Creek guest ranch west of Marias Pass, and at the Bella Vista Motel
in Choteau, Montana. The base station at Browning is located at spot
elevation 4362 on the U.S.G.S. 1:24,000 topographic map of Browning,
Montana. The elevation is at the intersection where U.S. highway 89 turns
west and ié northeast of the bend in the highway taken by through traffic.
The Browning base station was tied to the bases at Cutbank and East Glacier.
The base station designated BEARBASE is located on the northeast corner

of the U.S. highway 89 bridge over Bear Creek at the entrance to the Bear

l/ Use of brand names in this report is for descriptive purposes only and

in no way constitutes endorsement by the U.S. Geological Survey.
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Figure 1. Area of gravity survey in Flathead, Glacier, Pondera and Teton
Counties, Montana, |



Creek Guest Ranch approximately six miles west of Marias Pass. It is tied
. to the gravity net base at East Glacier, Montana. The base station
designated BELLBASE is located on the concrete porch of unit 17 at the
Bella Vista Motel in Choteau, Montana, and was tied to the gravity net
base at Choteau. The area covered by the survey is shown in Figure 1.

tation elevations were obtained from benchmarks, spot elevations,
and contour interpolations on 1:24,000 scale topographic maps. Elevations
are accurate to 1-2 m in areas of low relief, but may be in error by
510 m in more rugged ferrain. The resultant error in Bouguer anomaly
is less than 2 mgal.

Data Reduction

The gravity data were reduced by means of a digital computer program
by G. I. Evenden and R. R. Wahl (unpub.). Gravity meter readings were
converted to observed gravity using the International Gravity Standardization
Net 1971 base values. The Geodetic Reference System 1967 formula
(International Association of Geodesy, 1967) was used to compute theoretical
gravity. The data were reduced to Bouguer anomaly values using an assumed
average rock density of 2.67 gm/cm3. Terrain corrections were made by
hand template through Zone H of Hammer (1939) and to 167 km by digital
computer (Wahl, unpub.). The total computed corrections ranged from 0.04
mgal four miles northwest of Choteau to 16.19 mgal at Nimrod. Corrections
were made for tidal effects and linear instrument drift.

The principal facts for the gravity stations are listed in Table 1.

Explanation of headings in Table 1:

STATION IDENTIFICATION Gravity station number
LATITUDE North latitude in degrees, minutes, and

hundredths of minutes.



LONGITUDE

ELEV

ST

OBSERVED GRAVITY
STD. GRAVITY
TERRAIN
FREE-AIR

BOUGUER

BOUGUER ANOMALY

West longitude in degrees, minutes, and
hundredths of minutes.

Elevation in feet (to convert to meters,
multiply by 0;3048).

State where station is located (Montana).
Observed gravity in milligals.
Theoretical gravity.

Terrain correction in milligals.
Free-air anomaly in milligals.

Elevation and curvature correction in
milligals.

Bouguér anomaly in milligals for assumed

average density of 2.67 gm/cm3.
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